Abstract-This paper constitutes the first qualitative study of coral reef fish populations in the archipelago of the Glorieuses Islands (northern Mozambique Channel). Sampling by visual census techniques, at depths between 0 and 15 meters, was carried out at 30 stations spread over the whole reef. Three hundred and thirty-two (332) fish species belonging to 57 families were registered in this way. These relatively high numbers show that isolated coral reef formations, even of small size, can be endowed with a great specific richness of reef ichthyofauna. These results may be explained by an oceanic flow that favours recruitment, a diversified habitat, and low anthropogenic impact.
INTRODUCTION
Located in the western Indian Ocean, the Glorieuses Archipelago (11°29'S, 47°23'E) is part of the five islands 'Iles Eparses', including Juan de Nova, Bassas da India, Europa and Tromelin. These French overseas territories, dispersed around Madagascar, have an Exclusive Economic Zone and cover nearly 650,000 km 2 (Gabrié, 1998) . Four of the islands were classified as natural reserves in 1975, the exception being Juan de Nova (Le Corre & Safford, 2001) . Oceanographical research in these environments was restarted a few years ago under the direction of the IFRECOR (Initiative Française pour les Récifs Coralliens) after periods of coral bleaching in the region in 1998. One of the main areas of research consists in the evaluation of the specific richness of the coral reef and the drawing up of an index as a means to conceive a management plan and preservation of the environment. Over the last 25 years, only a few selective missions have enabled observations of some invertebrates and the morphology of the islands (Vergonzanne, 1977; Battistini & Cremers, unpublished data) . More recently, research has been conducted on beach dynamics (Troadec, unpublished data) and sea birds (Le Corre & Safford, 2001 ). To our knowledge, no data have been published on the ichthyological fauna of this reef area. Therefore, the present study was carried out with the objective of establishing a baseline inventory of reef fish species of the Glorieuses Islands, followed by a discussion of the particularities of this archipelago.
MATERIALS AND METHODS
The Glorieuses archipelago is composed of two principal coral islands, the 'Grande Glorieuse', which is 3 km in diameter and characterised by a group of dunes attaining an altitude of 12 m, and the 'Petite Glorieuse' (or Lys Island), with a diameter of 0.6 km and a bog formation at its centre. Two rock formations, the 'Roches Vertes' and 'Crabes Island', along with sandbars that more or less emerge at low tide, complete the archipelago. The whole of the coral formation represents an area of about 7 km 2 . It is a coral bank built on a shoal (Vergonzanne, 1977) , so there are no distinct geomorphologic areas, apart from a few fringe formations found around the two principal islands (Fig.1) .
The oceanographic fieldwork took place over a 10-day period in the beginning of November, 2002 (Austral summer). Sampling of species richness was conducted by underwater visual census techniques, mainly using a slate associated with video recording devices, at a depth of 0 and 15 metres. Using this visual method, qualitative results can be obtained without disturbing the population, though the small and cryptic components of the fish fauna are underestimated (Fowler, 1987) . A total of 30 stations distributed along the reef (Fig. 1) were positioned by 1 or 2 divers who moved randomly over the area for 30 minutes, carefully indexing each new species. Finally, a study on the diet feeding habits (according to Hiatt & Strasburg, 1960; Hobson, 1974; Harmelin-Vivien, 1979; Myers, 1999) was carried out and height trophic categories were considered: herbivores, omnivores, browsers of sessile invertebrates, diurnal carnivores, nocturnal carnivores, piscivores, diurnal planktivores and nocturnal planktivores.
RESULTS

Species richness
In total, 332 species belonging to 57 families were observed (Table 1) . Only 5 species were cartilaginous fishes (Chondrichthyes), the 327 others being bony fishes (Osteichthyes). It was noted that 48% of the species belong to 6 principal families: the Labridae with the highest representation (45 species), the Pomacentridae (34 species), the Serranidae (27 species), the Acanthuridae (24 species), the Chaetodontidae (17 species), and finally the Scaridae (14 species). The remaining 52% included 51 families, where 23 (e.g. Carcharhinidae, Haemulidae) were represented only by a single species each. Fowler, 1904 6 Plectropomus punctatus (Quoy & Gaimard, 1824) 6 Pseudanthias cooperi (Regan, 1902) 7 Pseudanthias evansi (Smith, 1954) 7 
Trophic structure
Among the species sampled, 73% were carnivores, feeding on zooplankton, fish, and/or invertebrates (Fig. 2) . Among those, the small diurnal (Labridae) and nocturnal (Lutjanidae, Lethrinidae) carnivores were the most highly represented species, composing 23 and 17%, respectively of those species observed, followed by piscivores or highranking predators (Carangidae, Serranidae) composing 10%, then by diurnal (Caesionidae) and nocturnal (Apogonidae, Pempheridae) planktivores, 15%. Within the planktivores, the browsers of sessile invertebrate (Chaetodontidae) represented 8% of the species observed. For the other trophic categories, the herbivores (Acanthuridae, Scaridae) represented 15% of the total indexed species, while the omnivores (mainly Pomacentridae) represented 12%. 
DISCUSSION
Species richness
In total, 332 species were registered during this study. Despite the study's limited duration (10 days) and the use of visual observation, which typically underestimates global populations (Harmelin-Vivien et al., 1985) , the fish species richness of the Glorieuses Islands proved to be elevated for isolated reefs of small surface area. Reef fish populations of small oceanic islands such as these, are sometimes considered as poor in species (Hourigan & Reese, 1987; Randall, 1998) . However, in the Cocos Islands and Malpego (eastern Pacific), a specific richness higher than 220 species was recorded (Robertson, 2001) , all the while remaining inferior to that of regional fauna (on average 1/3 fewer species). In the western Indian Ocean, 294 species were recorded in Geyser and Zélée , 239 in Mayotte (Letourneur, 1996; Chabanet, 2002) , 300 in Rodrigues (Heemsta et al., unpublished data), and 257 in Réunion (Chabanet, 1994) ; all these data were recorded using visual observation, at between 5 and 15 m depth. Furthermore, 305 species were indexed essentially by fishing methods in Bassas da India ( Van der Elst & Chater, 2001) . Also Fricke (1999) indexed 1123 species of fish in The Mascarene Islands (Réunion, Mauritius, Rodriguez) from working on collections.
The Glorieuses Islands are unique in that though small and relatively isolated (200 km of Madagascar, 250 km of Mayotte and 250 km of Aldabra), the islands possess a high species richness, even superior to that of other coral reefs in the western Indian Ocean. Recent studies have shown that autorecruitment was frequent in isolated coral zones (Galzin et al., 1998; Jones et al., 1999; Cowen et al., 2000; Fowler et al., 2000) . It could account for a significant part in the fish recruitment of the Glorieuses Islands. However, given the relatively high species richness of the islands and the similarity of species to those found on neighbouring coral reefs, auto-recruitment may well be associated with a regional recruitment from other coral reefs in the zone (Geyser and Zélée coral banks, Madagascar, Comoros archipelago, The Seychelles). In the central part of northern Mozambique regional recruitment is favoured by oceanic currents (convergence zone) that occur in the central part of the northern Mozambique Channel (Piton, 1989; Benny, 2002) . Moreover, no rare or new species were noted in our study.
Some families like the Carcharhinidae or the Haemulidae were represented by a single species; it is probable that others of the same family were present on these reefs. Likewise, no species of either the families Syngathidae or Priacanthidae was observed during the sampling period, although these species are otherwise common in this zone of the Indian Ocean. Further investigations will be necessary in this case, to complete this initial fieldwork. In contrast, some families, like the Serranidae, Carangidae, or Lutjanidae were observed at all sampling stations. Despite the fact that no actual measurements of the fish were taken, these individuals tended to be adult and largesized, showing almost no sign of fisheries impact and highlighting the beneficial effects of a conservation area for these families.
Trophic structure
The presence of a large number of carnivorous species on coral reefs, habitually varying between 60 and 80% of the observed species according to the geographic area considered, constitutes one characteristic of fish populations in coral reef environments (Harmelin-Vivien, 1979) . As a 
